A protein related to prokaryotic UMP kinases is involved in psaA/B transcript accumulation in Arabidopsis.
Dpt1 (defect in p saA/B transcript accumulation 1) is a novel photosystem (PS) I mutant in Arabidopsis. dpt1 mutants fail to grow photoautotrophically, and are impaired in the accumulation of psaA/B transcripts while the transcript levels for the remaining PSI subunits, for subunits of the PSII, the cyt-b ( 6 )/f-complex, and the ribulose-1,5-bisphosphate carboxylase are comparable to the wild type. In-organello run-on transcription assays demonstrate that the lower psaA/B transcript abundance in dpt1-1 is not caused by the inability to transcribe the psaA/psaB/rps14 operon. psaA/B transcripts in the mutant are associated with polyribosomes and translated. Thus, the mutation affects post-transcriptional processes specific for psaA/B. The dpt1 gene was isolated by map-based cloning. The protein is localized in the stroma of the chloroplast and exhibits striking similarities to UMP kinases of prokaryotic origin. Our results show that the nuclear encoded protein Dpt1 is essential for retaining photosynthetic activity in higher plant chloroplasts and involved in post-transcriptional steps of psaA/B transcript accumulation. We discuss that Dpt1 may be a bifunctional protein that couples the pyrimidine metabolism to the photosynthetic electron transport.